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Brief on Appeal 
Real Party in Interest 
The real party in interest is The Board of Trustees of the Leland Stanford Junior University, 
to which all rights have been assigned, as evidenced by the assignment recorded on April 27, 2001 , 
reel and frame 011771/0601. 

Related Appeals and Interferences 
There are no related appeals or interferences. 

Related Patents and Applications 
The present application claims benefit of priority to U.S. Provisional Application no. 
60/200,285. 

Status of Claims 

The present application was filed on April 27, 2001 with original claims 1-14 pending. 
Following the Restriction Requirement of October 2, 2002, claims 3, 1 1 and 14 were withdrawn from 
consideration. In Applicants response of June 6, 2003, claims 4-5 and 9 were canceled. In 
Applicants response of December 1 9, 2003, claims 3 and 1 4 were canceled. The presently pending 
claims are 1-2, 6-8, 10, 12 and 13. 
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Status of Amendments 
During prosecution of the present application, on June 6, 2003, a response to the Office 
Action dated February 1 2, 2003 was filed amending claims 1,6,8,10 and 1 3 and canceling claims 
4-5 and 9, which amendment was entered. On December 19, 2003, a response to the Final Office 
Action dated October 21, 2003 was filed, canceling claims 3 and 14, and amending claim 1. The 
Advisory Action of April 8, 2004 stated that the Amendments would be entered for purposes of 
appeal. 

Summary of the Invention 

Certain autoimmune diseases are the result of polyclonal stimulation of B cells and 
overproduction of antibodies, particularly autoantibodies of a pathogenic isotype. Systemic lupus 
erythematosus (SLE) is an example of an autoimmune disease characterized by polyclonal B cell 
activation, which results in a variety of anti-protein and non-protein autoantibodies. These 
autoantibodies form immune complexes that deposit in multiple organ systems, causing tissue 
damage. SLE is a difficult disease to study, having a variable disease course characterized by 
exacerbations and remissions. Disease manifestations result from recurrent vascular injury due to 
immune complex deposition, leukothrombosis, or thrombosis. Additionally, cytotoxic antibodies can 
mediate autoimmune hemolytic anemia and thrombocytopenia, while antibodies to specific cellular 
antigens can disrupt cellular function. 

CD1 is a nonpolymorphic, class I MHC-like, non-MHC encoded molecule that may be found 
non-covalently associated with (3 2 -microglobulin (P 2 nn). CD1 molecules have been demonstrated to 
be antigen-presenting molecules for glycolipid and hydrophobic peptides. A natural ligand of murine 
CD1d has been reported to be glycosylphosphatidylinositol (GPI). 

In the presently claimed methods, blocking antibodies, which specifically interact with CD1 
antigen recognition, but do not activate signaling, are administered to a patient, and act to inhibit the 
function of T cells that recognize CD1. When CD1 mediated signaling is thus blocked, the T cell 
response is diminished, resulting in reduced polyclonal B cell activation and Ig class switching. 
Treatment with anti-CD1 monoclonal antibodies significantly delays the onset of proteinuria, reduces 
the levels of serum IgG and anti-dsDNA IgG and prolongs survival in a model system for SLE. 

T cells that recognize peptides derived from nucleosomes or anti-DNA antibodies augment 
the secretion of pathogenic anti-DNA IgG antibodies in a model for SLE. However, it has not been 
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understood how conventional T cells recognizing peptides associated with MHC molecules can 
provide help for B cells secreting antibodies that are directed to non-protein antigens. 

The present invention demonstrates that an interaction between CD1 expressing B cells and 
CD1 reactive T cells play an important role in the development of lupus, and that the progression of 
disease can be inhibited by the administration of blocking reagents that interfere with CD1 mediated 
signaling. 

Issue on Appeal 

Claims 1,2,4-8,10 and 1 2 have been rejected under 35 U.S.C. 1 03(a) as unpatentable over 
Amano et al. in view of Kotzin et a/., Zeng et a/., Blumberg et al. and Hughes. 

Claim 13 has been rejected under 35 U.S.C. 103(a) as unpatentable over Amano et al. in 
view of Kotzin et a/., Zeng ef a/., Blumberg et al. and Hughes, further in view of the Merck Manual. 

Grouping of Claims 

For purposes of the rejection made under 35 U.S.C. 1 03, first paragraph, the claims stand or 
fall together. 

Arguments 

Appellants respectfully submit that the presently claimed invention is not made obvious by 
the cited prior art. The present claims are directed to a method of treatment for pathogenic 
polyclonal B cell activation or class switching in a patient by the administration of antibodies or 
fragments thereof that bind to CD1 and interfere with T cell recognition of CD1. 

Key to the invention is the demonstration provided by Appellants that/n vivo blocking of CD1 
by administration of antibodies significantly reduced the peak levels of serum IgG and IgG anti- 
dsDNA autoantibodies, and delayed disease progression. Importantly, these results were obtained 
with a spontaneous disease model representative of clinical disease. The present invention is 
based on results that were unexpected in view of the cited art. 

As will be shown below, the prior art teachings of the primary reference Amano et al. (and 
the work of Zeng ef al. , which is cited by Amano et al.) relate to work with animals that were made to 
be transgenic for a T cell receptor that recognizes CD1 . These transgenic animals do not develop 
any pathogenic polyclonal B cell activation. Specific subpopulations of transgenic T cells from these 
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animals can be transferred to cause disease, but at the same time, other populations of these 
transgenic T cells, which are more representative of native populations, suppress disease. 

From the teachings of the prior art, one of skill in the art could not conclude with any degree 
of certainty that CD1 would have a causative effect in spontaneous lupus. Although the art 
suggested a possible connection between spontaneous lupus and CD1, there was substantial 
uncertainty that CD1 had a causative role, or was merely associated with the disease in these 
systems. Without the findings provided in the present application, one of skill in the art could not 
have a reasonable certainty of success practicing the claimed methods. 

Indeed, in some instances prior art teaches away from the present invention. Prior to 
Applicants showing of the involvement of CD1 reactive cells (NKT cells), it was believed that the 
NKT cells were protective for lupus, not causative (seeTakeda etal. (1993) J. Exp. Med. 177:155). 

The Patent Office has cited Amano et a/, as a primary reference. Amano etal. demonstrate 
that a T cell clone with an invariant Vp9A/a4.4 rearrangement proliferated in response to a B cell line 
transfected with CD1 encoding sequences. The T cell clone also proliferated in response to splenic 
LPS-activated wild type cells, which response was inhibited by the monoclonal antibody 3C11. 

What these experiments show is that certain T cell clones, which are isolated and grown in 
culture, and which have a specific invariant rearrangement of the T cell receptor, are able to 
recognize CD1 as a stimulating antigen (for example, see Amano et al. page 1714, under the 
heading "T cell recognition is not associated with p 2 m"). 

In the specific teachings of the primary reference, Amano et al. identify two subpopulations of 
splenic B cells that express high levels of a IJ2m-dependent form of CD1 . Amano et al. go on to 
suggest that T cell recognition of CD1 on the surface of B cells might play a role in the pathogenesis 
of systemic lupus. The basis for this assertion is the finding that CD4 + and CD8 + T cells expressing 
anti-CD1 TCR transgenes obtained from a VB9A/4.4 T cell clone will induce lupus when transferred 
into syngeneic BALB/c nude hosts. Amano etal. then cite the Zeng et al. (1998) paper to support 
this position 1 . 

It is important to the understanding of the unexpected results in the present patent 
application that one understand the cells involved in recognition of CD1 . CD1 is not an antigen for 
conventional T cells, which are restricted to the major histocompatibility antigens by their receptor. 



1 Reference 33 of Amano et al. 
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However, there is another class of cells, termed NKT cells, termed NK T cells, which are neither 
typical T cells nor typical NK cells, but which bear an ct/p antigen receptor, ands some of the 
markers typical of NK cells. These cells have a restricted antigen receptor repertoire, predominantly 
made up of an invariant rearrangement of the Va14 and Ja281 gene segments, associated with Vp7 
or Vp8 receptor. This receptor seems to be restricted to interacting with glycolipid antigens 
presented by the cell-surface molecule, CD1 . NKT cells are also apparently limited in their cytokine 
repertoire. 

A major drawback of the work published by Amano et a/., and Zeng et a/., is the use of a 
transgenic animal model, which requires transferring disease causing T cells into an immune 
compromised recipient. In this model, transgenic animals were created which had transgenic T cell 
receptors that recognized CD1. The transgene is then expressed in a majority of T cells in the 
animal. But because these coding sequences are artificially introduced, expression is not restricted 
to the NKT cell population, but rather is found on conventional T cells, which have different 
properties that NKT cells. The transgenic cells used in this work are (a) artificially found at a very 
high concentration; (b) artificially expressing a receptor on a different class of cells and (c) artificially 
transferred into a host animal. 

Because of the many artificial features of this model system, one could not draw any 
conclusions, certainly not conclusions with reasonable certainty, about the role of CD1 in lupus. In 
particular, the subset of cells that express the transgene is an important point. 

Amano et al. report a double negative cell line that is CD4CD8", which expresses the 
Vp9/Va4.4 receptor, and which proliferates in response to CD1 . The same T cell receptor, when 
expressed as a transgene, was associated with single positive cells (CD4 + CD8" or CD4 CD8 + ) in one 
transgenic mouse; and with double negative cells (CD4CD8) in another mouse (see Zeng et al. 
page 526, last paragraph). 

The key importance of this is that the injection of the double negative cells, which correspond 
to the cells that originally expressed the transgene, were protective of disease, while the single 
positive cells, which do not correspond to the original cell type, caused a disease phenotype. 

Therefore, the data presented by Zeng et al. (1998) (and thus cited by Amano et ai) 
demonstrate that animals transgenic for a T cell receptor that recognizes CD1 do not develop 
disease; and that certain populations of the T cells can be transferred to cause disease, while other 
populations of T cells suppress disease. From these findings, one of skill in the art could not 
conclude with any degree of certainty that CD1 would have a causative effect in lupus. 
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One of skill in the art would not have reason to believe that the cells tested by Amano et a/., 
which expressed Vp9/Va4.4 in a double negative cell, would prevent disease. The only pathological 
cells were those that artificially expressed the Vp9/Va4.4 transgene in a single positive cell, and 
even then, only after transfer to a secondary animal host, while the primary transgenic animal does 
not develop disease. 

Appellants respectfully submit that the secondary references do not remedy the deficiencies 
of the primary references. Blumberg et al. teaches the expression of CD1 on B cells, monocytes 
and Langerhans cells, but fails to demonstrate the effectiveness of blocking CD1 to treat lupus-like 
disease. 

Hughes provides background for the use of antibodies as therapeutics, but fails to teach the 
usefulness of antibodies specific for CD1 in the treatment of lupus-like disease. 

Kotzin reviews the pathology of lupus, in particular the clonal expansion of anti-DNA 
antibody-producing B cells. However Kotzin fails to teach an association of CD1 with the disease, 
and does not show the effectiveness of blocking CD1 to treat lupus-like disease. 

Appellants respectfully submit that the presently claimed invention is not made obvious by 
the cited combination of references. Prior to the in vivo demonstration of efficacy provided herein, 
there was substantial uncertainty as to the correlation between CD1 and lupus, particularly with 
respect to causality. 

Appellants respectfully submit that the invention of Claim 1 3 is not made obvious by the cited 
combination of references. As discussed above, the prior art does not provide a reasonable 
expectation that administration of CD1 would be effective in treating lupus-like disease. The 
inclusion of a second therapeutic regimen is not relied upon for patentability, but is merely put forth 
as a variation on Appellants methods. 

Based on the teachings of the prior art, one of ordinary skill in the art would not have a 
reasonable expectation of success for the presently claimed invention. Withdrawal of the rejection 
is requested. 
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Relief Requested 

Appellants respectfully request that the rejection of 1-2,6-8, 10, 12 and 13 under 35 U.S.C. 
103 be reversed and that the application be remanded to the Examiner with instructions to issue a 
Notice of Allowance. 

Respectfully submitted, 
Bozicevic, Field and Francis LLP 





200 Middlefield Road, Suite 200 
Menlo Park, CA 94025 
(650) 327-3400 ,(P) 
(650) 327-3231 (F) 
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Appendix 

1 . A method of treating pathogenic polyclonal B cell activation or class switching in a 
patient, the method comprising: 

administering to said patient an effective dose of a CD1 blocking antibody or fragment 
thereof, wherein said antibody or fragment thereof binds to CD1, and interferes with T cell 
recognition of CD1; 

wherein said dose is effective to reduce the pathogenic symptoms of said polyclonal B cell 
activation or class switching. 

2. The method according to Claim 1 , wherein said pathologic polyclonal B cell activation 
or class switching results in systemic lupus erythematosus. 

6. The method according to Claim 1 , wherein said antibody is a monoclonal antibody. 

7. The method according to Claim 6, wherein said monoclonal antibody is a human or 
humanized antibody. 

8. The method according to Claim 6, wherein said monoclonal antibody specifically 
binds to human CD1d. 

10. The method according to Claim 6, wherein said antibody comprises a cocktail of 
monoclonal antibodies that bind to multiple human CD1 isotypes. 

12. The method according to Claim 2, wherein said administration is by intravenous 
injection. 

1 3. A method according to Claim 2, further comprising administering to said patient a 
second therapeutic agent which is an immunosuppressant, anti-inflammatory, or anti-coagulant 
agent for the treatment of systemic lupus erythematosus. 
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